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STATION STAFF.
THE PRINCIPLES AND PRACTICE OF FEEDING
INCLUDING
OUR AVAILABLE STOCK FOODS
By W. H. Dalrymple.
Food, in the broad sense of the term, is Ihe material which
is taken into the animal body to build up its tissues and to
yield energy. The act of living brings into activity all of the
vital processes, which, in reality, means work. In fact, life is
impossible without work; but the work spoken of here has
special reference to that which every vital act, produces. Every
movement of every organ in the body; the very act of breath-
ing; every contraction of the heart in forcing the vital fluid
through the arterial and other channels; th.} tension brought
upon the muscles in the act of standing; the contraction and
relaxation of those same muscles in progression; the effort
produced in the process of chewing, and of digestion in general,
and so forth, all call for work of varied degrees of intensity;
which, in other words, is an expenditure of vital force or energy,
and which has to be conserved, built up, or replaced from the
outside by means of suitable nutrients contained in the different
materials which we call food.
Deprive the animal economy of nourishment for any length
of time, it will exist upon the nutrient material already built
up, or incorporated, in its own tissues so long as it will last.
But gradually emaciation will take place, and death from inani-
tion, or starvation, will ultimately result.
Food, then, is as absolutely essential to the life, development
and energy of the animal machine as fuel is to the movement of
the steam-engine. It is converted into heat and energy in the
former just as fuel is in the latter—by a process of oxidation.
To maintain a healthy or normal equilibrium, however, food
has to be regularly supplied the animal so as to replace the
tissues that are constantly being wasted, and the energy that
is constantly being expended, as the result of work.
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AA'hat to feed and how to feed it, in order to obtain the
most satisfactory results at the least possible cost, however, has
been and always will be one of the chief economic problems
confronting the feeder of live stock.
The fact is well known to all who have made a study of
the economic feeding of farm animals, that the ''feed depart-
ment" calls for the expenditure of more money than any other
connected with the ownership of work stock especially.
COTTON.—The Source of our Cotton Seed Meal.
Those who feed intelligently, that is, are governed by an
intelligent conception of the physiologic requirements • of ani-
mals performing different grades of labor, may be said to balong
to the ''great minority;" and in consequence of the want of
this special knowledge there is frequently an enormous amount
of unnecessary loss in various ways. For example:
( 1 ) It is frequently the case that animals receive more food
than is necessary for their most perfect health and working
condition. There being a limit to the digestive powers, food
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that is partaken of above that required for proper maintenance
(according to the class of animal and the work demanded),
not only overtaxes the digestive organs and, consequently, ex-
cites disease, but is an absolute waste.
(2) An insufficient quantity, on the other hand, causes loss
by producing debility, through want of the necessary nutrition,
and consequent inability to perform the desired amount of work.
LBSPEDEZA HAY.—Experiment Station, Eaten Rouge, La.
(3) Food that is not properly balanced, with regard to its
digestible nutrients, causes loss by destroying the equilibrium
(of those nutrients) demanded by the animal economy for its
proper maintenance, so that one set of tissues may be exces-
sively nourished, while others, and those, perhaps, the more
important, do not receive a sufficiency. As aa illustration : A
ration for a work horse or mule may be so badly balanced (one-
sided), that instead of having a sufficient quantity of nutrients
to develop mu.scular strength, it may contain an undue propor-
tion of those which go to form fat, and hence bring about a
condition of obesity, combined with want of muscular energy,
that is inimical to the performance of excessive muscular effort
(hard work) required of an animal of this class. And, con-
versely, when fat production is the object sought, the fat-form-
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ing nutrients may be so deficient, with an excess of muscle-
forming constituents, as to inhibit the production of the desired
results, etc.
Louisiana's possibilities in the matter of stock food produc-
tion, both as regards direct products and by-products, may be
said to be unlimited. In fact, with the vak-able by-products
of her cotton-oil mills, rice mills and sugar factories added to
her store of natural wealth in grains and leguminous forage
crops, she may be said to have ideal conditions for the raising
and feeding of live stock of all kinds.
Bulletin No. 86, entitled, "Our Available Stock Foods," was
in such demand from its issuance that it has become exhausted,
and, to meet the requests for information along this important
line, the Station has prepared this publication to take its place.
Like No. 86, it is the purpose of this bulletin to draw the
attention of our stock-owners to our available feeding materials,
and how they may be intelligently utilized to the best advantage.
It is to be hoped that the information given may have been
presented in such a manner as to be both acceptable and intelli-
gible to those in need of it, as the subject is one of the greatest
import to the live stock interests of the State,
Before entering upon an enumeration, etc., of our available
feeding materials, it will be necessary to refer, briefly, to a few
of the technicalities connected with the principles and practice
of feeding, which the feeder ought to understand in order that
he may be able to intelligently apply the principles to the
practice; or, in other words, know what he is doing; why he
is doing it, and the results it is reasonable for him to expect.
In the first place, the body of the living animal contains,
or is made up of, a number of substances very similar to those
found in plants, such as water, nitrogenous matter or protein,
fat, and mineral matter. In the act of living, these materials
in the animal body are constantly being used up, and if not
continually supplied, through the medium of the various plant^
food products, the animal will, as previously mentioned, grad-
ually become emaciated and, ultimately, die.
In the case of herbivorous animals, such as the common
domestic animals of the farm, which all, moi-e or less, subsist
on herbage or plants of one kind or another, their food contains
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an additional group of substances to those mentioned, viz., car-
bohydrates, or nitrogen-free extract, of which starch and sugar
are good examples.
Before being able to build up and nourish the body-tissues
of the animal, which are composed of th3 substances alluded
to, the feeder ought to be familiar with the composition of the
food materials which have to accomplish the v/ork. These may
be mentioned as follows:
(1) Water.
Everyone who feeds stock may not be altogether conversant
with the fact that all food stuffs, no matter how dry they may
appear, contain a considerable amount of water, or what may
be termed moisture.
i
HARVESTING CORN.—Experiment Station, Baton Rouge, La.
In grains and dried or cured fodders, like hays, it is esti-
mated at about from 8 to 15 per cent of the weight of the food;
in the grasses, and other green foods, it may run as high as 80
per cent; while in roots, such as turnips, rutabagas, stock beets,
carrots, etc., 90 per cent of their weight may be reach3d.
Although water is a very essential part of tho .inimal body,
constituting about from 40 to 60 per cent of its live weight,
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the value of a food material is not considered from the stand-
point of the amount of water contained in it, but is based upon
its dry matter, or what the chemist terms its water-free content.
For example: If 100 pounds of oats, of average sample, are
subjected to slow heat, not sufficient to burn them, and after-
ward weighed, they will be found to have lost 11 pounds, which
is the weight of the water they had previously contained. The
remaining 89 pounds represents the dry matter. Hence, in
computing a ration for an animal, only the water-free substance
is considered.
(2) Ash or ^Mineral Matter.
This can probably best be understood b> stating that that
which remains over of a sample of food stuff, after its organic
matter has been completely burned, is the ash or mineral matter,
that had been taken up and stored by the plant during the
period of its growth. This ash in the food, \vhich is composed
largely of lime, potash, magnesia, soda, iron, vie, serves to sup-
ph^ the mineral matter required by the animal to build up its
bony, and other structures.
Foods in general, however, contain a sufficiency of mineral
matter for the demands of the animal, with the possible excep-
tion of common salt (chloride of sodium), which usually has to
be supplied.
(3) Protein or Nitrogenous Substance.
The term protein is from the Greek, and means ''to hold
the first place." Its name is derived from its occupying the
first or most important place in relation to the albuminous prin-
ciples. The term is here used, however, to characterize the
constituents of feeding stuffs containing nitrogen ; or, in other
words, the nitrogenous compounds of stock foods, both vegetable
and animal, are, for the sake of brevity and convenience, desig-
nated as a class by the term. Protein.
Belonging to this class of substances is Ihe white of egg,
generally termed albumen. There is also vegetable albumen
which closely resembles the white of egg, and, like it, is
coagulated by heat. Another is gluten, found in the wheat and
other grains; another, legumin, the nitrogenous element con-
tained in such plants as peas, beans, alfalfa, lespedeza, clover,
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etc., belonging to the order, Leguminosge. The fibrin of meat,
and the casein of milk, are both examples of this nitrogenous
substance, and cotton seed meal contains quite a high percent-
age of it.
The use or function of protein in the food, is to build up
and repair such parts of the animal body as the muscles (no
other class of food constituents can form lean meat), tendons,
internal organs, the blood, the skin, etc., and it also assists
largely in the formation of milk.
ALFALFA.—Experiment Station, Baton Rouge, La.
(4) Nitrogen-Free Extract or Carbo-Hydrates.
As the first of these names would imply, this fourth group
of substances does not contain any nitrogen, and according to
the second, it contains carbon, hydrogen and oxygen, with the
two latter elements in the proportion to form water, that is,
two of the former to one of the latter (H2O). Examples are,
starch, sugar, and the fiber or woody part of plants. The
starch, when converted into sugar, and the sugar itself, are
quite readily digested and absorbed into the circulation, but the
fiber is much less easily digested, although fulfilling a similar
function to the extent it is digested.
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The largest part of vegetable foods contains this class of
nutrients, which, however, are not stored up in the body as
carbohydrates, but are either converted (changed) into fat, or
used up; that is, oxidized, or burned up, to produce heat and
energy.
(5) Fat or Ether Extract.
Fat is represented by the true vegetable lats and oils, like
the oil in cotton seed or corn, as well as vegetable wax; and
an these may be extracted from a water-free sample of food
materia] by means of ether, the name, ether extract, is frequently
given t ) this group.
Fato serve almost the same purpose in the animal economy
as do the carbohydrates, only they contain a relatively larger
amount of carbon, and give off more heat during their combus-
tion, or burning up, in the body, on that account. For example,
if vegetable fats, or plant oils, are burned, they give off 2.25 times
as much heat as the carbohydrates (starch, sugar, etc.). So
that, for the production of heat and energy in the body, one
pound of fat is the equivalent of 2.25 pounds of carbohydrates.
As a general proposition it may be stated, that the founda-
tion principles of nutrition are the same in the case of all ani-
mals, and that the function of food is (1) to supply material
to build up and repair the tissues of the body; and (2) to
yield energy. Hence, the intelligent use of food is directed
to supply the waste of materials occasioned by the act of living
and the performance of work. And, according to the amount
of w^ork performed, and, consequently, the imount of material
(tissues) used up or consumed within the body, the amount and
ingredients of the food have to be regulated. And, as is well
known, combustion, or the creation of heat, produces energy in
some form, which takes place when the food is consumed or
burned up within the animal body.
Having become familiar with the names of the nutritive
substances contained in plants and animals, and required by
the latter for their sustenance, the next step is to know the
average amount of these the various plants, or food materials,
contain. This information has already been obtained, by the
chemist, for the great majority of our stock foods; and again
referring to oats as an example, are expressed as follows:
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CORN AND COW PEAS.—Experiment Station, Baton Rouge, La.
PERCENTAGE COMPOSITION OP OATS.
Water. Ash. Protein. Crude Fiber. Carbohydrates. Fat.
11.0 3.0 11.8 9.5 59.7 5.0
This means, that in 100 pounds of oats there are 11 pounds
of water; 3 pounds ash; 11.8 pounds protein; 9.5 pounds
crude liber; 59.7 pounds carbohydrates; and 5 pounds of fat.
Or, as previously stated, 89 pounds of dry matter, and 11 pounds
of water.
The above table shows the percentage of the different nutri-
ents contained in oats, which is very important, but further
information is needed, concerning this food stuff, before we are
able to realize its true value as a food. In other words, we
require to know what percentage of the amounts of the sub-
stances mentioned can be digested by the animal. This infor-
mation has also been furnished by the chemist (the physiological
chemist) ; and again, with oats as an exampL^, is expressed as
follows
:
AVERAGE COEPFIGIENTS OF DIGESTION, OR PERCENTAGE DIGESTIBILITY
OF OATS.
Dry Matter. Protein. Crude Fiber. Carbohydrates. Fat
70 78 20 76 83
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This means that 70 per cent of the 89 pounds of dry matter
in oats is digestible; 78 per cent of the amount of the protein;
20 per cent of the crude fiber ; 7 6 per cent of the carbohydrates
;
and 83 per cent of the fat. Or, stated in another way : In the
89 pounds of dry matter contained in 100 pounds of oats there
are the following amounts of the principal digestible nutrients:
Protein. Carbohydrates. Fat,
lbs. lbs. lbs.
9.2 47.3 4.2
It is not sufficient, therefore, to know the chemical com-
position of a food stuff only, although that is quite important
as a guide, but we must also know what per cent of the ingre-
dients are digestible. Because, it is possible for two foods to
contain exactly the same amount of chemical substances, and
appear to be, theoretically, of the same value; while the dif-
ference in the digestibility of the substances may be such as to
render one doubly as nutritious as the other, and, in conse-
quence, of much greater value as a food.
There are two very important facts that should be indelibly
impressed upon the feeder's mind, viz., (1) that a food stuff
should be palatable; and (2) that it should be digestible, which
means its power of becoming soluble and of undergoing absorp-
tion into the blood, for the purposes of nutrition.
BALANCING THE RATION.
The feeder having acquired an intelligent conception of the
different nutritive substances contained in plants, etc. (food
stuffs), and the part each plays in building up the various
tissues of the animal body, and in producing power and energy
;
also the average amounts of these substances; and lastly, their
percentage digestibility, the next step is to be able to supply
them in such quantity and proportion as will best suit the
needs of the animal, whether for maintenance, for work of
different grades, for the production of flesh, fat, milk, wool,
etc. This is known as ''balancing the ration;" and the ''ration"
means the amount or allowance of food given to an animal dur-
ing twenty-four hours.
For example, it has been ascertained, as the result of care-
ful investigation, that a horse, or mule, weighing 1,000 pounds,
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and doing what is classed as heavy work, requires for its sus-
tenance, and the performance of such work, a daily food-
ration containing the digestible nutrients, as previously alluded
to, in about the following proportions, and which is known as
a standard for this class of animal:
Total
Dry Matter. Protein. Carbohydrates. Nutritive Ratio,
lbs. lbs. lbs.
23 2.3 14.3 1 :6.2
Although it is not essential to be mathematically exact, it
is just as necessary to have a standard in feeding as in any
other work, as a guide, in order to be able to come within rea-
sonable approximation of it.
RED CLOVER.—Experiment Station, Baton Rouge, La.
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The following will serve to illustrate a balanced ration aj)-
proximating the above standard
:
Digestible
^^^^^
Dry Matter. Proteir.. Carbohydrates.
lbs. lbs. lbs.
lbs.
6 ^-Blackstrap" molasses.. 4.80 0.00 3.90
8 Corn and cob meal 6.80 0.35 5.32
2 Cotton seed meal 1.84 0.71 0.89
12 Peavine hay 10.57 1.12 4.92
28 24.01 2.21 15.03
Nutritive ratio, 1:6.8
The fat in this ration does not appear, as it has been re-
duced to its equivalent in starch (carbohydrate) by multiplying
the amount by 2.25 (previously explained) and added to the
carbohydrate already present. (It should perhaps be stated here
that the nitrogenous bodies in the cane molasses are not expressed
under protein, in the above illustration, as they are in the form
of amids, and there seems still to be some doubt as to their
function as flesh-formers. The percentage in the mill molasses
from sugar cane being only 1.40, we have discarded it in the
computation, and have relied upon other materials to supply the
required amount of protein in the ration.)
The following tabulated matter will serve to illustrate how
digestible food nutrients may be wasted when a ration is not
approximately balanced, both as to materials and nutrients.
As may be seen by referring to Table No. 1, entitled ''Feed-
ing Standards," the amount of dry matter and digestible nutri-
ents required per day by a heavily worked horse or mule weigh-
ing 1,000 pounds, is as follows:
Dry Matter. Protein. Total Carbohydrates,
lbs. lbs. lbs.
23.0 2.3 14.3
ILLUSTRATION NO. 1.
CORN. Total
Dry Matter. Protein. Carbohydrates,
lbs lbs. lbs.
lbs.
28* Corn 23.8 2.18 21.4
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To be able to approximate the required amount of protein
from corn alone, it would be necessary to feed about 28 pounds,
which would cause a waste of about 7 pounds in carbohydrates
over the amount needed.
STOCK BEETS.—Experiment Station, Baton Rouge, La.
ILLUSTRATION NO. 2.
CORN AND TIMOTHY HAY.
Total
Lry Matter. Protein. Carbchydrat3S.
lbs. lbs. lbs. lbs.
15 Corn 13.35' 1.185 11.46
86 Timothy hay 31.32 1.008 16.87
44.67 2.193 28.33
In order to obtain approximate^ the required amount of
protein from 15 pounds of Corn, combined with Timothy (grass)
hay, 36 pounds of the latter would have to be fed. This wouM
give an excess of 2L67 pounds of dry matter to be digested by the
animal, and a waste of about 14 pounds of total carbohydrates.
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ILLUSTRATION NO. 3.
CORN AND ALFALFA HAY.
Total
Dry Matter. Protein. Carbohydrates,
lbs. lbs. lbs. lbs.
15 Corn 13.35 1.185 11.46
10 Alfalfa hay 9.20 1.100 4.23
22.55 2.285 15.69
By referring to the standard it will be noted that 15 pounds
of Corn and 10 pounds of Alfalfa (leguminous) hay approximate
a typically balanced ration (the carbonaceous corn being the com-
plement of the nitrogenous hay, and vice versa), and the total
amount of food is much less for the animal to digest, which is a
saving on the work of the digestive organs—an important con-
sideration in hard-worked stock.
ILLUSTRATION NO. 4.
OATS.
Total
Dry Matter. Protein. Carbohydrates,
lbs. lbs. lbs. lbs.
25
' Oats 22.25 2.30 14.20
To obtain the required amount of nutrients from Oats alone,
25 pounds would have to be fed. This would not only be too ex-
pensive, but would be an excess of grain (concentrates), with a
deficiency in roughage, for best results.
ILLUSTRATION NO. 5.
OATS AND TIMOTHY UAY.
Total
lbs.
15 Oats
30 Timothy ha>
39.45 2.22 22.46
Dry Matter. Protein Carbohydrates.
lbs. lbs. lbs.
. .
13:35 1.38 8.52
. .
26.10 .84 13.94
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It will be seen that it takes 30 pounds of Timothy hay, added
to 15 pounds of Oats, to give about the required amount of pro-
tein. This, however, makes too much total dry matter by
pounds, and causes a waste of about 8 pounds of total carbo-
hydrates.
cow PEA HAY.—Experiment Station, Baton Rouge, La.
ILLUSTRATION NO. 6.
OATS AND ALFALFA HAY.
Total
Dry Matter. Protean. Carbohydrates,
tbs. lbs. lbs. lbs.
15 Oats 13.35 1.38 8.52
9. Alfalfa hav .. 8.28 .99 3.81
2L63 2.37 12.33
The addition of 9 pounds of Alfalfa hay to 15 pounds of
Oats gives about the required amount of protein, but there is a
slight deficiency in both total dry matter and total carbohydrates,
due to the nitrogenous character cf the Alfalfa.
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ILLUSTRATION NO. 7.
OATS, TIMOTHY HAY AND ALFALFA HAY.
Total
Dry Matter. Protein. Carbohydrates.
lbs. lbs. lbs. lbs.
15 Oats 13.35 1.38 8.52
8 Timothy hay 6.96 .22 3.72
7 Alfalfa hay 6.44 .77 2.96
26.75 2.37 15.20
By the addition of 8 pounds of Timothy hay and 7 pounds
Alfalfa hay to 15 pounds of Oats, the typical requirements are
approximated with very little waste in carbohyarates. The few
pounds extra of dry matter is not a serious discrepancy.
ILLUSTRATION NO. 8.
COTTON SEED MEAL, OATS AND xiLFALFA HAY.
Total
Dry Matter. Protein. Carbohydrates,
lbs. lbs. lbs. lbs.
3 Cotton Seed Meal 2.76 1.12 L33
11 Oats 9.79 1.01 6.25
15 Alfalfa hay 13.80 1.65 6.34
26.35 3.78 13.92
The above ration, although close to the carbohydrate re-
quirement, shows a waste of about 1 1-2 pounds of protein, which
is the most expensive element in a stock food.
NUTRITIVE RATIO.
A term of importance, used in feeding parlance, is the
''nutritive or nutrient ratio." This means the ratio existing be-
tween the amount of the digestible protein and the total digestible
carbohydrates (C. Hydrates plus the fat reduced), or, in other
words, between the digestible nitrogenous and non-nitrogenous
ingredients of the ration, and is obtained by dividing the amount
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of the total carbohydrates by the amount of the protein. For
example, the total amount of carbohydrates in the iJIustration on
page 14 is 15.03 pounds. If this is divided by 2.21 pounds, the
total amount of the protein, we get 6.8. Or, as it is expressed,
1 :6.8 (one to six and eight-tenths, the nutritive ratio of the
ration.
r
THRESHING RICE near Rice Experiment Station, Crowley, La.
WIDTH OF RATIONS.
A ration is said to be narrow or wide according as the
relation existing between the digestible protein and the digest-
ible (total) carbohydrates is close or wide. According to some
authorities (Jordan, for instance), a narrow ratio is one where
the proportion of protein is relatively large, not less, perhaps
than 1 :5.5 A wide ratio is one where the carbohydrates are very
greatly predominant, or in larger proportion, perhaps, than 1 :8.0.
Anything between the 1 :5.5 and 1 :8.0 may properly be spoken of
as a medium ratio. Frequently the term one-sided" is used in
the case of either a narrow or a wide ration.
The following will serve to illustrate a narrow ration in
which the ratio between the protein and the carbohydrates is
close
:
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Dry Matter,
lbs. lbs.
3 Cotton seed meal 2.76
n Oats 9.79
15 Alfalfa hay 13.80
29 26.35 3.7S 13.92
Nutritive ratio, 1 :3.8
The nutritive ratio in this illustration, between the 3.78
pounds of digestible protein and the 13.92 pounds of total
digestible carbohydrates is a§ one to three and eight-tenths; or,
expressed in figures, 1 :3.8. For a similar reason, viz., that the
relation between the protein and carbohydrates is close, a nar-
row ration is sometimes termed a nitrogenous ration.
Conversely, when the ratio between the digestible nutrients
of a ration is wide, it is termed a wide ration, or, on account
of the excessive relative amount of carbohydrates, a carbona-
ceous ration.
The following will illustrate a wide ration:
Total
Dry:Matter. Protcjn. Carbohydrates.
lbs. lbs. lbs. lbs.
10 ]Molasses 8.00 0.00 6.50
5 Corn 4.45 0.40 5.35 ,
15 Timothy hay 13.05 0.42 6.98
30 .25.50 0.32 18.83
Nutritive ratio, 1 -.23
In the above ration the ratio between the eighty-two one-
hondredths (82-lOOs) of a pound of protein and the 18.83
pounds of carbohydrates is as one to twenty-three, or, 1 :23.
The width of rations differs according to the use that is to
be made of them. Young growing animals, for example, require
food that has a narrow nutritive ratio, which means plenty of
protein, for growth and development, the best example of which
is, perhaps, milk, with the narrow ratio of about 1:3.7 in the
case of cow's milk. Hard-working adult animals require a
Total
Protein. Carbohydrates,
lbs. lbs.
1.12 1.33
1.01 6.25
1.65 6.34
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medium-ratio-ration ; while idle animals, or those in which main-
tenance of condition, only, is desired, can subsist on food of a
more carbonaceous nature, or that with a fairly wide nutritive
ratio.
Again, in the case of cattle that are being fattened, the
width of the nutritive ratio is changed, somewhat, during the
different periods of the process in order to obtain the best and
most economic results.
OATS.—Experiment Station, Calhoun, La.
Successful stock-feeding is not dependent altogether upon
the use of any one particular variety of raw material. It is true
that oats is generally conceded to be the food, par excellence,
for the horse or mule, because the digestible nutrients happen
to be about typically balanced in this cereal. But oats may be
looked upon as an expensive foodstuff with us, w^ien they have
to be purchased, and, if we can, by mixing together other
cheaper, palatable and digestible materials, obtain the same
amount of nutritive substances, and in the same nutritive ratio,
as exist in oats, we are getting what we want from a cheaper
source, besides allowing variety, and, in consequence, practicing
economy, but, at the same time, allowing the animal the same
quantity of digestible nutrients as is contained in oats. And
so it is with other varieties of food stuffs.
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The following illustration will serve to elucidate this point:
Dry Total Carbo-
Matter. Protein, hydrates.
lbs. lbs. lbs. lbs.
15 Oats 13.35 1.38 8.52 ^ 58c per bu., 27c
15 Mixed ^rass and
clover hay 13.05 0.93 6.90 @ $15 per ton, 11c
30 26.40 2.31 15.42 38c
Nutriti^^e ratio, 1 :6.6
Dry Total Carbo-
Matter. Protein, hydrates,
lbs. lbs. lbs. lbs.
6 Molasses 4.80 0.00 3.90 @ 6c per gal., 3c
8 Corn and cob meal 6.80 0.35 5.32 ^ 56c per bu., 8c
2 Cotton seed meal. . 1.84 0.74 0.89 @$25 per ton, 2y2C
12 Peavine hay 10.57 1.12 4.92 @ $15 per ton, 9c
31 24.01 2.21 15.03 22y2C
Nutritive ratio, 1 :6.8
At the prices quoted, the ration composed of the mixed
materials furnishes practically the same amount of dry matter
aj]d digestible nutrients as are contained in the oat and hay
ration, and at a saving of 15% cents. This may appear a some-
what insignificant item, in the case of a single animal, and per
day, but where large numbers have to be fed, as is the case with
the mules on our large sugar estates, it represents the saving
of a considerable amount of money in the coarse of the year.
A point worthy of the feeder's attention, is: That it is not
the bulk of the food, or in the form in which it is most familiar
to us, that goes to nourish the animal body, but the soluble,
digestible nutrients contained in it. In fact the more rational
way to base an estimate on the real value of a feeding material
is by the amount it contains of these nutrients in digestible form,
rather than merely on account of its happening to be oats, corn,
hay, etc. It is quite probable, we think, that the time may come
when the feeder, instead of talking of purdiasing the raw ma-
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terial, as oats, corn, molasses, cotton seed meal, etc., will speak
of buying protein, carbohydrates, and fat, which are, in reality,
the only nutritious parts of the food ; the bulk of material most
familiar to us, passing out from the body as residue or inert
matter, after having given up its soluble nutritive substances to
the blood. And, although a certain amount oi Dulk in food
seems to play an important part in assisting the digestive pro-
cesses, it is only those nutrients that can enter the blood stream
and be carried all over to nourish the various tissues of the body.
FEEDING STANDAEDS, OR GUIDES TO THE FEEDER.
The quantity of each of the digestible food nutrients (pro-
tein, carbohydrates and fat) required, per 1,000 pounds live
weight of animal per day, for a given purpose, and contained
in the ingredients composing the ration, is expressed in the term,
"Feeding Standard."
As previously mentioned, these standards are only intended
to guide the feeder in compounding or preparing mixtures of
food materials, so that he may be able to make up a ration
capable of furnishing, approximately, the amounts and propor-
tions of the digestible nutrients desired in feeding for a specific
purpose.
The Feeding Standards given in the following table (No. 1)
are chiefly based upon the results of German investigators, the
arrangement being that of Armsby, in Circular of Information
No. 1 , issued by the Pennsylvania State College, and in some re-
spects differ slightly from the Wolf-Lehmann standard.
We quote the following from Prof. W. A. Henry's valuable
work on "Feeds and Feeding:"
"Standards are arranged to meet the requirements of farm
animals under normal conditions. The student (or feeder)
should not accept the statements in the standards as absolute,
but rather as data of a helpful nature to be varied in practice
as circumstances suggest. The statements in the column headed
'Dry Matter' should be regarded as approximate only, since
the digestive tract of the animal readily adapts itself to varia-
tions of 10 per cent or more, from the standard of volume.
"The standards are for animals of normal size. Those of
smaller breeds will require more nutrients, amounting in some
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eases to 0.8 of a pound of nitrogenous, and 1.5 pounds of non-
nitrogenous digestible nutrients daily for 1,000 pounds of live
weight of animals.
"Narrowing the nutritive ratio in feeding full-grown ani-
mals, is for the purpose of lessening the depression of digesti-
bility, to enliven the temperament, or to increase the production
of milk at the expense of laying on fat.
"The different standards given for the same class of ani-
mals, according to performance, illustrate the manner and direc-
tion in which desirable changes should be made.
''In considering the fattening standards the student should
bear in mind that the most rapid fattening is usually the most
economical, so that the standards given may often De profitably
increased.
Standards for milch cows are given for the middle of the
lactation period with animals yielding milk of average compo-
sition.
''The standards for growing animals contemplate only a
moderate amount of exercise; if much is taken, add 15 per
cent—mostly non-nitrogenous nutrients—to the ration. If no
exercise is taken, deduct 15 per cent from the standard."
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TABLE I—FEEDING STANDAEDS.
A—Per day and 1,000 pounds live weight.*
Oxen at rest in stall
Wool sheep coarser breeds
Wool sheep, finer breeds
Oxen, moderately worked
Oxen heavily worked
,
.
Horses lightly worked
Horses moderately worked
Horses heavily worked
Milk cows, Wolff's standard
Milk cows, Wisconsin standard
,
Fattening- oxen, preliminary period.
Fattening oxen, main period
Fattening oxen, finishing period.
. .
Fattening sheep, preliminary period,
Fattening sheep, main period
,
Fattening swine, preliminary period,
Fattening swine, main period
,
Fattening swine, finishing period. . . ,
Growing Cattle: Average live weight
Age. Months. per h(
2- 3 150 lbs
3- 6 300 lbs
6-12 500 lbs
12-18 700 lbs
18-24 850 lbs
Growing Sheep:
5- 6 56 lbs
6- 8 67 lbs
8-11 75 lbs
11-15 82 lbs
15-20 85 lbs
Growing fal pigs:
2- 3 50 lbs
3- 5 100 lbs
5 -- 6 125 lbs
6- 8 170 lbs
8-12 250 lbs
Dry
matter
lbs.
17.5
20.0
22.5
24.0
26.0
20.0
21.0
23.0
24.0
24.5
27.0
26.0
25.0
26.0
25.0
36.0
31.0
23.5
22.0
23.4
24.0
24.0
24.0
28.0
25.0
23.0
22.5
22.0
42.0
34.0
31.5
27.0
21.0
Digestible
Pro-
tein
0.7
1.2
1.5
1.6
2.4
1.5
1.7
2.3
2.5
2.2
2.5
3.0
2.7
3.0
3.5
5.0
4.0
2.7
4.0
3.2
2.5
2.0
1.6
3.2
2.7
2.1
1.7
1.4
7.5
5.0
4.3
3.4
2.5
Corbohy-
drates and
fat lbs.
8.3
10.8
12.0
12.0
14.3
10.4
11.8
14.3
13.4
14.9
16.1
16.4
16.2
16.3
15.8
27.5
24.0
17.5
18.3
15.8
14.9
13.9
12.7
17.4
14.7
12.5
11.8
11.1
30.0
25.0
23.7
20.4
16.2
Total
lbs.
9.0
12.0
13.5
13.0
16.7
1L9
13.5
16.6
15.9
17.1
18.6
19.4
18.9
19.3
19.3
32.5
28.0
20.2
22.3
19.0
17.4
15.9
14.3
20.6
17.4
14.6
13.5
12.5
37.5
30.0
28.0
23.8
18.7
Nutritive
Ratio
1:9.0
1:8.0
1:7.5
1:6.0
1:6.9
1:6.9
1:6.2
1:5.4
1:6.8
1:6.4
1:5.5
6.0
5.4
4.5
5.5
6.0
6.5
1:4.6
1:4.9
1:6.0
1:7.0
1:8.0
1:5.4
1:5.4
1:6.0
1:7.0
1:8.0
1:4.0
1:5.0
1:5.5
1:6.0
1:6.5
B—Per day and per head.
Growing cattle:
2- 3 150 lbs 3.3 0.6 2.8 3.4 1 4.6
3- 6 300 lbs 7.0 1.0 4.9 5.9 1 4.9
6-12 500 lbs 12.0 1.3 7.5 8.8 1 6.0
12-18 700 lbs 16.8 1.4 9.7 11.1 1 7.0
18-24 850 lbs 20.4 1.4 ILl 12.5 1 8.0
Growing sheep:
5- 6 56 lbs 1.6 0.18 0.974 L154 1 5.4
6- 8 67 lbs 1.7 0.18 0.981 1.161 1 5.4
8-11 75 lbs L7 0.16 0.953 1.113 1 6.0
11-15 82 lbs 1.8 0.14 0.975 1.115 1 7.0
15-20 85 lbs 1.9 0.12 0.955 1.075 1 8.0
Growing fat swine:
2- 3 50 lbs 2.1 0.38 1.50 1.88 1 4.0
3- 5 100 lbs 3.4 0.50 2.50 3.00 1 5.0
5- 6 125 lbs 3.9 0.54 2.96 3.50 1 5.5
6- 8 170 lbs 4.6 0.58 3.47 4.05 1 6.0
8-12 250 lbs 5.2 0.62 4.05 4.67 1 6.5
*The fattening rations are
beginning of the fattening.
calculated for 1,000 lbs live weight at the
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The following table of standards for dairy cows has been
compiled, for daily use, from a bulletin by Prof. T. L. Haecker,
of the Minnesota Experiment Station, showing in pounds and
decimals of a pound the different amounts of digestible nutrients
required for a cow weighing 1,000 lbs., and yielding milk as
follows
:
Lbs. of Per cent Protein. Carbohydrates. Fat.
iViliK. XjULLcI ±! cJ l. iUo. lbs. lbs.
1 n 3 1.10 8.81 .15
in 4 1.17 9.14 .17
10 5 1.24 9.47 .19
1 ^ 3 1.30 9.72 .21
1 ^ 4 1.40 10.21 .25
15 5 1.51 10.71 .28
90 3 1.50 10.62 .38
90 4 1.63 11.28 .42
20 5 1.78 11.94 .47
25 3 1.70 11.54 .45
25 4 1.87 12.35 .50
25 5 1.95 13.18 .56
30 3 1.90 12.43 .51
30 4 2.10 13.42 .58
30 5 2.31 14.41 .65
3 2.10 13.35 .58
35 4 2.34 14.49 .66
5 2.58 15.65 .74
40 3 2.29 14.24 .65
40 4 2.57 15.56 .74
40. 5 2.85 16.88 .83
For each additional 10 lbs. 3 .40 1.81 .14
For each additional 10 lbs. 4 .47 2.14 .16
For each additional 10 lbs 5 .54 2.48 .18
It is necessary, first of all, to provide the amount of feed
required for maintenance, which, with the average animal, must
contain, for each 100 pounds of live weight, .07 of a pound of
digestible protein; .7 of a pound of digestible carbohydrates,,
and .01 of a pound of digestible fat. Should a cow weigh 800
pounds, 1,000 pounds, or 1,500 pounds, the figures representing
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the nutrients for 100 pounds would have to be multiplied by 8,
10 or 15, as the case might be.
Having provided for the maintenance of the cow, the next
point is to provide material (nutrients) out of which she can
manufacture the solids contained in her milk; it being reason-
able to presume that milk showing 5 per cent butter-fat con-
tains more solids than milk showing only 3 per cent, and that
it will require relatively more material out of which to make it.
The following two sample rations will serve to illustrate
how they may be compounded; the first ration being for a cow
weighing 1,000 pounds, and producing, daily, 20 pounds of
milk, showing 3 per cent butter fat (see table) :
Carbo-
Dry Matter. Protein. hydrates. Fat.
Lbs. lbs. lbs. lbs. lbs.
1 Cotton seed meal. .92 .37 .17 .12
2 Corn and cob meal . . . . 1.70 .09 1.20 .06
12 Sweet potatoes. . . 3.48 .11 2.64 .04
16 Mixed hay 14.74 .94. 6.54 .19
20.84 1.51 10.55 .41
The maintenance requirement for this 1,000-pound cow
would be
:
Protein. Carbohydrates. Fat.
.7 7.0 .1
If these amounts are deducted from the totals of those given
in the ration, then the remainder will represent the nutrients
required by the cow for milk production.
Sample ration No. 2 is for a cow of similar weight and milk
production, but which latter shows 5 per cent butter-fat (see
table) : Carbo-
Dry Matter. Protein. hydrates. Fat.
Lbs. lbs. lbs. lbs. lbs.
Cotton seed meal. .
.
. 2.30 .93 .42 .31
1 Corn and cob meal . . .85 .04 .60 .03
6 Sweet potatoes 1.74 .05 1.32 .02
12 Mixed hay 10.45 .71 4.91 .14
7 Blackstrap molasses. . 5.46 .00 4.62 .00
20.80 1.73 11.87 .50
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If the same deductions are made here, as in the previous
example, the amounts of nutrients for milk production, showing
5 per cent butter-fat, may be ascertained.
Feeding standards should not be considered absolute, but
rather as guides, or averages, for the feeder to approximate,
and those given in the above tables are no exception to the
rule. Besides, it should be remembered that cows differ in their
ability to digest and assimilate food and convert it into milk.
Consequently there are no rules that can be given that will
apply in each and every case, nor take the place of careful
observation and intelligent management on the feeder's part-
In order to obtain the nutritive ratios of the different com-
binations of nutrients shown in the above table, the fat should
be multiplied by 2.25, and the product added to the carbohy-
drates present, to get the total carbohydrates, and this divided
by the amount of protein, which has previously been explained
under ''Fat or Ether Extract."
SYSTEM IN FEEDINd.
A feeder may have all the information necessary concerning
ieeding standards, balanced rations, nutritive ratios, etc., and yet
he cannot possibly secure the maximum of good results from the
possession of such knowledge unless he employs a rational and
intelligent system in the feeding of his animals.
Animals under domestication, such as the live stock of the
farm, and more particularly the work horses and mules, are
living under artificial conditions in respect to their feeding, and
are solely at the mercy of the intelligence, or otherwise, of their
owners for the manner, or system, in which their food is sup-
plied to them.
Under natural conditions, the horse, or mule, owing to the
anatomical arrangement of its digestive organs, and its physio-
logical requirements, feeds quite often, but partakes of little at
a time. The main reason for this is, the relatively small capacity
of its stomach—not more, perhaps, than from 14 to 17 quarts—
the short time it takes for the stomach to empty itself, and hence
the necessity for frequent replenishment.
Louisiana Bulletin No. 115. 29
In order to obtain the most satisfactory results, under do-
mestication, or during work, it is reasonable to presume that
the animal's natural method of feeding should be approximated
as closely as practicable. During the working season on the
plantation or farm this would suggest that the day's ration, or
the amount of food required by the animal in twenty-four hours,
should be divided into at least three feeds. Some animals may,
and do, become habituated to a lesser number of feeds per day
with, apparently, satisfactory results. But it is a risky method,
because, instead of getting as close as practicable to the animal's
natural way of feeding, it is getting further away from it.
After an opportunity, during the past twenty years, of study-
ing and observing the conditions under which many of our work
animals are fed, we have no hesitancy in saying that lack of
system in feeding is responsible for the major portion of the loss
of valuable animals from colic, inflammation of the bowels, etc.
Many who lose valuable mules on the plantations and farms
from digestive troubles are wont to place the blame on the kind
or class of feed the animals have been given; while, in reality,
the blame properly belongs to the unnatural and unintelligent
manner in which they receive their feed. A properly-balanced
ration of the very best qtiality of oats, when fed intelligently
and systematically, may not induce a case of colic during the
natural lifetime of the animal. But if the entire day's ration
of oats is fed at one time, instead of its being divided into three
parts, it is liable to so derange the digestive apparatus as to
set up a fatal case of flatulent colic, because the digestive organs
in the horse or mule are not constructed, nor prepared, to
'
' handle ' ' such an excessive quantity of food material all at once.
In such a case, are we to blame the oats for the trouble, or the
unintelligent manner in which they were fed to the animal?
And so it is with other kinds and classes of concentrated feeds;
they require system in their administration to prevent indiges-
tion, colic, etc., and to produce the best results in the capacity
of the animal for work.
Some years ago the writer was discussing, with an eminent
British authority on feeding, the large losses sustained on our
plantations as the result of digestive ailments; and, after de-
scribing to him the unsystematic method of feeding which at
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the time prevailed, and, unfortunately, still prevails to too
great an extent, his remark was: "Your main source of trouble
seems to he in allowing the animals too much feed at one time,
and not feeding them often enough.'' And this, apart from the
question of inferiority m quality or condition, appears to be the
gist of the whole matter with those who suffer loss of work
stock as the result of feeding. It is not so much, perhaps, that
the animals receive more than is necessary in the total amount
for the day, but that that amount is not divided into a sufficient
number of feeds for the most perfect digestion of the food.
A point of very great importance for the owner or feeder
to bear in mind, therefore, is, that an animal's food may be
properly balanced as to its digestible nutrients; it may be cor-
rect as to quantity and nutritive ratio; in fact, be perfect in
every particular, so far as supphang the needs of the animal
is concerned; and yet, if an intelligent system is not employed
in the feeding of it, the otherwise perfect requirements may be
altogether vitiated.
TABLE No. 2.
In table No. 2 is given the average percentage composition
and per cent of digestible matter, of a number of American
feeding stuffs, more or less of which are available in Louisiana,
the data having been obtained from various sources, notably,
Henry's "Feeds and Feeding," Jordan's "Feeding of Farm
Animals," and Bulletin No. 163 of the North Carolina Experi-
ment Stftion, besides that secured from results by our own
Stations.
In explanation of the use of Table No. 2, it should be stated
that the first division of it is devoted to the average per centage
chemical composition of each individual food-stuff; while the
division under ''Per Cent of Digestible I^Iauer" gives the
amount that is digestible of the principal nutrients. For exam-
ple, if we again turn to oats, we find that n contains, in 100
pounds, 11.8 pounds of protein, 78 per cent of which is digesti-
ble
;
or, a little over 9 pounds of digestible protein in 100 pounds
of oats, as shown in the second division.
A table is generally given in works on feeding to show the
coefficients of digestibility of the different nutrients in feeds.
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We have done away with the necessity for this, however, and,
consequently avoided an extra table, by giving the results in the
second division. To illustrate: The factor, 78, in the above
example, represents the coefficient of digestibility of the crude
protein in oats. The 9.3 pounds is the result obtained by multi-
plying the amount of crude protein by 78, t]ie per cent which
its average digestibility represents.
The second division, therefore, obviates the necessity of the
feeder having to make the reduction, in the case of each feed,
when balancing a ration. The digestive coeiliicient of each nu-
trient may, however, be ascertained by dividing the percentage
composition into the per cent of digestible matter.
With reference to low-grade sugar cane molasses (black-
strap), it should be stated, in order to avoid confusion, that the
data with reference to protein, given in the table, differs slightly
from that given in one of our previous illustrations. The figures
given in the table are from a number of analyses, made subse-
quently, by Mr. J. E. Halligan, chemist of the Station.
Halligan's figures show a slightly larger protein content.
However, as mentioned in a former part of the bulletin, the
nitrogenous bodies (under pro;tein) in molasses, are amids, with
a still doubtful value as to their flesh-forming function. So
that, in compounding a ration, with blackstrap as an ingredient,
the ''protein" of the latter is discarded, and the required amount
of this nutrient obtained from some other source.
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The following list gives approximately the number of pounds
of digestible protein, carbohydrates and fat in one ton each of
the feeds named
:
Carbo-
Protein, hydrates. Fat,
lbs. lbs. lbs.
ZZU TOO Z^
•TOio Zo4
llo i bU 97Z /
/ / Z AO
1^ '\ A a14b
1 ^Q. l,ooy: oO
noy© 1 OCAl,ZbO 7A< 0
. .
6b p. AO.b4o "1 A.
18 zzb 14
/ 44 o o o Ibo
.314 OTbz7 1 AOlOz
1/4 1 91 Ol,olZ 99oZ
jl4Z 4
44b ybz PLA
150 1,104 "IOC?lob
"1 AQlOo oz
Q79
i 4Z o-±
256 l,ObO bo
yib o4
C\ A24 772 lb
86 928 30
586 802 140
564 802 56
86 646 16
58 296 14
Kedtop hay 96 938 20
22 204 2
56 868 28
204 1,384 34
8 726 8
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WEIGHT AND MEASURE OF FEED STUFFS.t
The followiiiii- may be found useful in eoiiipounding rations:
One Quart One Pound
Cottoi: seed meal*
Brewers' ^rrains (dried)*....
^Ybeat middlings (flour')*. . . .
Wlieat middlings (standard)*
AVbeat mixed feed*
Wlieat bran*
Whole oats*
Ground oats*
Whole corn*
Com meal*
Corn and cob meal*
Corn bran*
Hominy meal*
Co]'n and oat feed (Victor^*.
Rice bran
Rice polish
Cotton seed liuUs
ALtalfa meal
weighs measures
1.5 lbs. 0.7 qts.
0.6 1.7
1.2 0.8
< i
0.8
" 1.3
0.6 1.7
0.5 2.0
1.0 1.0
< <
0.7
" 1.4
1.7
" 0.6
1.5 0.7
< (
lA 0.7 (
(
0.5
" 2.0 i i
1.1 0.9
0.7 1.4
I <
0.8 1.3
1.2 0.8
0.26 " 3.8
i i
1.0 1.0
i i
3.0 0.3
i i
TABLE No. 3.
Table No. Ill is ^-iven as a convenient "ready reckoner" to
enable the feeder to compound rations with as little trouble as
possible.
It has been arrang-ed to show the amount of ' total dry
matter" and "digestible nutrients" in 1. 2. 3. 4. 5. and 10
pounds of a number of available feeding stntts. based upon their
average composition and percentage digestibility.
For example : If the feeder desires to use 10 pounds shelled
corn and 12 pounds alfalfa hay for a day's ration, by consulting
the table he will find that these two feeds contain the following
amount each of dry matter and digestible nutrients
:
tLouisiana Bulletin 114.
Bulletin No. 112, Hatch Experiment Station. Amherst, Mass.
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Dry Matter. Protein. C. Hydrates. Fat.
lbs. lbs. lbs. lbs. lbs.
10 Corn 8.94 0.78 6.68 0.43
12 Alfalfa hay , 10,99 1.27 4.66 0.10
19.93 2.05 11.34 0.53
In an earlier part of this bulletin it was mentioned that the
fat in a foodstuff was equivalent to 2 1-4 (2.25) times its amount
in carbohydrates, becaiise when burned up it gave 2 1-4 times
as much heat. Consequently, we have to multiply the 0.53
pounds of fat in the above by 2 1-4 to reduce it to its carbo-
hydrate equivalent, and then add it to the carbohydrates already
present, thus:
0.53 pounds multiplied by 2.25 equals 1.19 pounds. This
added to 11.34 pounds (the amount of carbohydrates present
in the ration^ gives 11.34 plus 1.19 equals 12.53 pounds of total
carbohydrates. It should ~be remembered, then, iSiat the amounts
given in the "Fat" column have ahvays to he reduced as above
explained to get the amount of total carbohydrates, but which
need only be done after adding up the amomit in the ration
as a whole, and as has been done in the above illusiration.
If we desire to know the nutritive ratio of the above
ration, we simply divide the amount of total carbohydrates by
the amount of digestible protein, thus: 12.53 divided by 2.05
equals 6.1, which is the ratio between the protein and carbohy-
drates, and taking the former as the unit 1, is expressed as 1 :6.1
(one to six and one-tenth).
In compounding rations, it is usually necessary to make
trials, with the standard as a guide, and often takes several of
these before approximating the standard requirements. Pre-
suming that we wanted to compound a ration lor a mule, or
horse, weighing 1,000 pounds, and at hard work, we would first
consult Table No. 1 to get the standard, which we would find
to be:
Total
Dry Matter. Protein. Carbohydrates. Nutritive Ratio,
lbs. • lbs. lbs.
23.0 2.3 14.3 1:6.2
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If corn, corn fodder and pea vine hay should be our available
feeding materials, we could, by consulting Table No. 3, make
the following trial
:
Dry Matter. Protein. C. Hydrates. Fat.
lbs lbs. lbs. lbs.
lbs.
10 Corn 8.94 0.78 6.68 0.43
5 Pea vine hay.... 4.41 0.47 1.92 0.06
10 Corn fodder 9.11 0.53 4.33
0.20
22.46 1.78 12.93 0.69
Or, after the fat was reduced, would be
:
Total
Dry Matter. Protein. C. Hydrates. Nut. Ratio,
lbs. lbs. lbs.
22.46 1.78 14.48 1:8.2
St^^^todTTTTr 23.0 2.3 14.3 1^
Although the total carbohydrates are close enough, this trial
ration is deficient in protein, and a little below in dry matter
(which is not a serious deficiency so long as the required amount
of the nutrients is present) , with the ratio too wide.
The cheapest available source of protein we have is cotton
serd meal. By consulting Table No. 3, we find that one and one-
half pounds of this feed contain 1.38 pounds dry matter; 0.56
pounds protein, and 0.65 pounds total carbohydrates, which,
when added to the above trial ration, gives the following
:
Total
Dry Matter. Protein. C. Hydrates. Nut. Patio,
lbs. lbs. lbs.
22.46 1.78 14.48
1.38 0.56 0.65
23.84 2.34 15.13 1:6.4
Standard 23.00 2.30 14.30 1:6.2
By the addition, of one and one-half pounds of cotton seed
meal to the 10 pounds corn, 5 pounds pea vine hay, and 10
pounds corn fodder, therefore, although the carbohydrates are
Louisiana Bulletin No. 115.
slightly in excess, we have compounded a ration which comes
reasonably close to the standard requirements of a 1,000 pound
mule, or horse, doing hard work.
When it is desired to know the digestible nutrients in an>
amount not given in the table, the result may be obtained by
adding or multiplying, as the case may be, some of those men-
tioned. For instance : If the nutrients in 7 pounds of a food-
stuff are wanted, add the amounts under 4: and 3, or 5 and 2,
together; if 15 pounds, multiply the amounts given for 5 pounds
by three times, or add 10 and 5 together, etc.
It will be noticed that in Table No. 2 "crude fibre" is men-
tioned, but does not appear in Table No. 8. In the latter the
digestible crude fibre has been combined with the digestible carbo-
hydrates, the digestible portions of each being considered of
about equal value in the process of nutrition.
A considerable part of the data in Table No. 3 has been ar-
ranged from that given in The Bulletin of the North Carolina
Department of Agriculture on Feeding Farm Animals," by
Butler and Kilgore.
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TABLE No. III.
SHOWING AMOUNT OP DRY MATTER AND DIGESTIBLE MA-
TERIALS IN 1, 2, 3, 4, 5 AND 10 POUNDS
OF FEED STUFFS.
FEEDS.
1
1
W'g't,
Lbs.
Dry
Matter,
Lbs.
1
1
Protein, 1
Lbs.
Carbo-
lydrates,]
Lbs.
1
i
Fats,
Lbs.
1
1
2
3
4
5
10
.890
1.780
2.670
3.560
4.450
8.900
.093
.186
.279
.372
.465
.930
.475
.950
1.425
1.900
2.375
4.750
.036
.072
.108
.144
.180
.360
periments with rumi-
nants).
1
2
4
5
10
.894
1.788
2.682
3.5^^6
4.470
8.940
.078
.156
.234
.312
.390
.780
.668
1.336
2.004
2.672
3.340
6.680
.043
.086
.129
.172
.215
.430
1
with ruminants).
1
1
2
3
4
5
10
•
1
.850
1
1.700
2.550
3.400
4.250
8.500
.055
.110
.165
.220
.275
.550
.639
1.278
1.917
2.556
3.195
6.390
.035
.070
.105
.140
.175
.350
nants).
1
2
3
4
5
10
.849
1.698
2.547
3.396
4.245
8.490
.044
.088
.132
.1^6
.220
.440
.600
1.200
1.800
2.400
3.000
6.000
.029
.058
.087
.116
.145
.290
1
2
q
4
5
10
.889
1.778
2.667
3.556
4.445
8.890
1
.075
.150
.225
.300
.375
.750
1
.552
1.104
1.656
2.208
2.760
5.520
.068
.136
.204
.272
.340
.680 .
1
1
1
1
2
i
3
1
4
1
^
1
10
1
1
.895
!
1.790
2.685
3.580
4.475
8.950
1
.102
.204
.306
.408
.510
1.020
1
.692
1.384
2.076
2.768
3.460
6.920
.017
.034
.051
.068
.085
.170
1
1
1
1
2
1
3
1
4
1
5
1
10
1
1
.881
1.762
2.643
3.524
4.405
8.810
1
.121
1 .242
1
.363
.484
1
.605
1
1.210
.392
.784
1.176
1.568
1.960
1 3.920
.027
.054
.081
.108
.135
.270
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TABLE III—Ccntinued.
FEEDS.
I
Dry
W'g'tJ Matter,
Lbs.
I
Lbs.
Wheat 1 879 .128 530 .034
2 1 758 .256 1 060 .068
3 2 637 .384 1 590 .102
4 o 516 .512 2 120 .136
5 4 395 .640 2 650 .170
10 8 790 1.280 5 300 .340
Rye .
.
1 884 .099 676 .011
2 1 768
•
.W8 1 352 .022
3 2 652 .297 2 028 .033
4 536 .396 2 704 .044
5 4 420 .495 3 380 .055
10 8 840 .990 6 760 .110
Cotton Seed (raw) 1 897 .125 300 .173
2 1 794 .250 600 .346
3 2 691 .375 900 .519
4 3 588 .500 1 200 .692
5 4 485 .625 500 .865
10 8 970 1.250 3 000 1.730
Protein,
Lbs.
Carbo-
hydrates,
Lbs.
Fats,
Lbs.
Cotton seed (roasted) 1 ! 94 1 .08 j 26 20
2
!
1 88
1
.16
1
52 40
3
1
2 82
1
.24
I
78 60
4
1
3 76
1
.32
1
1 04 80
5 1 4 70 1 .40 I 1 10 1 00
10 1 9 40 1 .80 ! 2 20 2 00
Cotton seed meal (rumi-
nants)—choice.
1 918 372 .169 .122
2 1 836 744 .338 .244
3 2 754 1 116 .507 .366
4 3 672 1 488 .676 .488
5 4 590 1 860 .845 .610
10 9 180 3 720 1.690 1.220
Buckwheat
Skimmed milk (separator)
1 874 I .077 492
2 1 748 1 .154 984
3 2 622 1 .231 1 476
4 3 496 1 .308 1 968
5 4 370 1 .385 2 460
10 8 740 1 .770
1
4 920
1 094
1
1 .029 052
2 188 1 .058 104
3 282 1 .087 156
4 376 1 .116 208
5 470 1 .145 260
10 940 1 .290 520
,018
036
054
072
090
180
003
006
009
,012
015
030
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TABLE III—Continued.
i
1
1
FEEDS.
1
Lbs.
1
1
Dry
1
Matter,
Lbs.
Protein,
1
Ccirt)o~
hydrates,! Fats,
T he
Skimmed milk (gravity) . . 1
2
3
4
5
10
.096
.192
.288
.480
.963
.031
.062
1
.093
124
!l55
1
.310
j
1
.047
.094
.141
. 188
'.235
.470
.008
.016
.024
.032
.040
.080
1 1
1
1
.099
1
.039 1 .040 .011
3
5
1 nxu
.198
.297
. 386
'.4S5
. 990
.078
1
.117
. 156
".195
. 390
.080
.120
. 160
.200
. 400
.022
.033
.044
.055
.110
Oat hayCcut in milk stage) 1
2
3
5
1 n
.850
1.700
2.550
3 . 400
4
'.250
o . ovu
.050
.100
.150
.200
.250
. 500
.330
.660
.990
1.320
1.650
3 . 300
.014
.028
.042
.056
.070
. 140
1 .908 .012 .386 .008
2
3
A4
5
10
1.816
2.724
3 632
4^540
9.080
.024
.036
.048
.'060
.120
.772
1.158
1 . 544
1^930
3.860
.016
.024
.032
.040
.080
!
1 .911 .053 .433' .020
2
3
4
5
10
1
1.822
2.733
1
0.044
1
4.555
1
9.110
1
.106
.159
1 919
1
.265
1
.530
.866
1.299
1.732
2^165
4.330
.040
1
.060
1
.080
1
.' 100
.200
Corn fodder (whole plant) 1
2
3
4
5
10
.678
1
1.356
1
2.034
1
2.712
1
3.390
1 6.780
1
.026
.052
.078
.104
.130
.260
.375
.750
1.125
1.500
1.875
3.750
.009
.018
.027
.036
.045
.090
Corn stover (whole plant
except in ears).
1
2
3
4
5
10
1
.772
1.544
2.316
3.088
3.860
1
7.720
.028
.056 •
.084
1 .112
1
.140
.280
1
1
.423
. 846
1.269
1.692
2.115
4.230
.007
.014
.021
.028
.035
1
.070-
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TABLE III—Continued.
Dry Carbo-
B-EEDS. W'g't, Matter, Protein, hydrates, Fats,
Lbs. Lbs. Lbs. Lbs. T Im-.i^DS.
Corn husks (shucks) 1 919 .010 647 .003
2 1 838 .020 1 294 .006
3 2 757 .030 1 941 .009
4 3 676 .040 2 588 .012
5 4 595 .050 3 235 .015
10 9 190 . 100 6 470 . UcU
1 904 .004 363 .004
2 1 808 .008 726 .008
3 2 712 .012 1 089 .012
A4 3 616 1 452 016
5 4 520 .020 1 815 !020
10 9 040 .040 3 630 .040
1 .929 .006 406 .004
2 1 858 .012 812 .008
3 2 787 .018 1 .218 .012
4 3 .716 .024 1 .624 .016
5 4 .645 .030 2 .030 .020
10 9 .290 .060 4 .060 .040
Cotton seed hulls.
ow pea vine hay.
.889
1.778
2.667
3.566
4.445
8.890
003
006
,009
012
,015
,030
.331
.662
.993
1.324
1.655
3.310
.881
1.762
2.643
3.524
4.405
8.810
,093
186
,279
,372
.465
,930
.768
1.152
1.536
1.920
3.840
I
Alfalfa hay. .916
1.832
2.748
3.664
4.580
9.160
.106
.212
.318
.424
.530
1.060
.389
.778
1.167
1.556
1.945
3.890
Soja bean hay, .887
1.774
2.661
3.548
4.435
8.870
.109
.218
.327
.436
.545
1.090
.402
.804
1.206
1.608
2.010
4.020
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TABLE III—Continued.
FEEDS.
Dry
W'g-'t, Matter,
Lbs.
I
Lbs.
I
Protein,
Lbs.
Carbo-
hydrates,
Lbs.
Vetch liSiy 1 887 129 376 .014
2 1 774 258 752 .028
3 2 661 387 1 128 .042
4 3 548 516 1 504 .056
5 4 435 645 1 880 .070
10 8 870 1 290 3 760 .140
Peanut-vine hay (without 1 924 067 422 .030
2 1 848 134 844 .060
. 3 2 772 201 1 266 .090
4 3 696 268 1 688 .120
5 4 620 335 2 110 .150
10 9 240 670 4 220 .300
1 904 105 349 .012
2 1 808 210 698 .024
3 2 712 315 1 047 .036
4 3 616 420 1 396 .048
5 4 520 525 1 745 .060
10 9 040 1 050 3 490 .1?0
Pen clover hay 1 847 076 384 .021
2 1 694 152 768 .042
3 2 541 228 1 152 .063
4 3 388 304 1 536 .084
5 4 235 380 1 920 .105
10 8 470 760 3 840 .210
Lespedeza hay 1 89 08 42 .02
2 1 78 16 84 .04
3 2 67 24 1 26 .06
4 3 56 32 1 68 .08
5 4 45 40 2 10 .10
10 8 90 80 4 20 .20
1 901 049 423 .014
2 1 802 098 846 .028
3 2 703 147 1 269 .042
4 3 604 196 1 692 .056
5 4 505 245 2 115 .070
10 9 010 490 4 230 .140
1 868 028 434 .014
2 1 736 056 868 .028
3 2 604 084 1 302 .042
4 472 112 1 736 .056
5 4 340 140 2 170 .070
10 8 680 280 4 340 .140'
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TABLE III—Continued.
W'g'tj
Dry Carbo-
FEEDS. Matter, Protein, hydrates, Fats,
Lbs.
1
1
Lbs. Lbs. Lbs. Lbs.
("ra}) grasp hay
1
1
1
.897 .022 .428 .006
2
1
1.794 .044 .856 .012
2.691 .066 1.284 .018
4
1
3 . 588 . 088 1.712 .024
5
i
4.485 .110 2.140 .030
10
1
8 . 970 .220 4 . 280 .060
Millet hay (cat tail) 1
1
.8 95 .062 .421 .009
2
1
1.790 .124 .842 .018
3
1
2.685 .186 1.263 .027
4 1 3 . 580 .•248 1. 684 .036
5
1
4.475 .310 2.105 .045
10
1
8 . 950 . 620 4 . 210 . 090
Johnson srrass hay 1
1
.89 .03 .41 .008
2
1
1.78 .06 .82 .016
3 1 2.67 .09 1.23 .024
4
1
3 . 56 . 12 1 . 64 . 032
5
1
4.45 .15 ^2.05 .040
10
i
8.90 . 30 4 . 10 . 080
Corn silage ? 1
1
•
.21 .009 .11 .007
2
1
.42 .018 .22 .014
.63 .027 !33 .021
4
1
. 84 . 036 . 44 . 028
5
1
1.05 .045 .55 .035
10 1 2 . 10 . 090 ATA
Sorghuin silage. . . .' 1
1
.239 .006 .149 .002
2
1
.478 .012 .298 .004
3 1 .717 .018 .447 .006
4 1 . 956 .024 . 596 .008
5 1 1.195 .030 .745 .010
10
1
. UbU A OA
1
1
.258 .027 .087 .013
2 .516 .054 .174 .026
^ 1 . Usi . 261 .039
4
1
1.032 .108 .348 .052
5
1
1.290 .135 .435 .065
10
1
2.580 .270 .870 .130
1
1
.207 .015 .086 .010
2
1
.414 .030 .172 .020
3
1
.621 .045 .258 .030
4
1
.828 .060 .344 .040
5 1 1.035 .075 .430 .050
10
1
2.070 .150 .860 .100
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TABLE III—Continued.
FEEDS.
Sorghum (green)
Corn (green)
Oats (green) in bloom,
Rye (green)
Cabbage
W'g't,
Lbs.
Dry
Matter,
Lbs.
Protein,
Lbs.
Carbo-
hydrates,
Lbs.
.21
.42
.63
.84
1.05
2.10
006
012
018
024
,030
,060
.12
.24
.36
.48
.60
1.20
1 .21
2 .42
3 .63
4 .84
5 1.05
10 2.10
009
018
,027
,036
,045
,090
,03
,06
09
,12
,15
.30
.12
.24
.36
.48
.60
1.20
.19
.38
.57
.76
.95
1.90
,02
,04
,06
• OS
.10
.20
.14
.28
.42
.56
.70
.140
.10
.20
.30
.40
.50
1.00
,02
,04
,06
,08
,10
.20
.08
.16
.24
. 32
".40
.SO
Fats,
Lbs.
.004
.008
.012
.016
.020
.040
003
,006
009
,012
.015
,030
01
.02
,03
,04
.05
.10
,004
,008
,012
.016
.020
.040
,004
,008
,012
,016
,020
.040
1
2
.11
.22
.01
.02
.08
.16
.002
.004
3 .33 .03 .24 .006
4 .44 .04 .32 .008
5 .55 .05 .40 .010
10 1.10 .10 .80 .020
1
2
.11
.22
.008
.016
.08
.16
.002
.004
3 .33 .024 .24 .006
4 .44 .032 .32 .008
5 .55 .040 .40 .010
10 1.10 .080 .80 .020
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TABLE III—Continued.
1 1
Dry
1
Carbo-
FEEDS. W'g't, Matter, Protein, hydrates, Fats,
Lbs. Lbs. Lbs. Lbs. Lbs.
1 .09 01. U J. .05 . 001
2 .'l8 .02 !io '002
o
.27 .03 .15 .003
4 .36 .04 .20 .004
5 .4.5 .05 .25 .005
10 .90 .10 .50 .010
Rsipe 1 16 .02 .08 . 002
2 .32 .04 !l6 .004
3 .48 .06 .24 .006
4 .64 .08 .32 .008
5 .80 .10 .40 .010
10 1.60 .20 .80 .020
Pot3.t06s Iri'^li 1 21 . 009 . 16 . 001
2 .42 .'0I8 .32 .'002
3 .63 .027 .48 .003
4 .84 .036 .64 .004
5 1.05 .045 .80 .005
10 2.10 .090 1.60 .010
Pot&toGS swset 1 29 . 009 . 003
2 .58 !oi8 .44 .'0O6
3 .87 .027 .66 .009
4 1.16 .036 .88 .012
5 1.45 .045 1.10 .015
10 2.90 .090 2.20 .030
1 24 04 .09 01
2 .48 .08 .'18 .02
3 .72 .12 .27 .03
4 .96 .16 .36 .04
5 1 . 20 . 20 45 .05
10 2 . 40 . 40 . 90 . 10
Brewers' grains, dry 1 . 92 . 16 . 36 .05
2 1.84 . 32 .72 . 10
3 2.76 .48 1.08 .15
4 3.68 .64 1.44 .20
5 4.60 .80 1.80 .25
10 9.20 1.60 3.60 .50
Rice (rough) 1 .89
2 1.78
3 2.67
4 3.56
5 4.45
10 8.90
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TABLE III—Continued.
Dry
1
Carbo-
FEEDS. Matter, Protein, hydrates, Fats,
Lbs. Lbs. Lbs. Lbs. Lbs.
rii( 1^ (clps-n) 1 87
2 1 74
3 2
.
61
4 3 48
5 4. 35 1
10 8 70
Rico brciTi (15 por csnt 1 90 .06 37 .05
2 80 .12 74 .10
3 2 70 .18 1. 11 .15
4 3 60 .24 1. 4.^ .20
5 4 50 .30 1 85 .25
10 9 00 .60
.
o 70 .50
1 89 .07 60 .04
2 1 78 .14 1 20 .08
3 2 67 .21 1 80 .12
4 3 56 .28 2 40 .16
5
1
4 45 .35 3 00 .20
10 1 8 90 .70 1 6
i
00
i
.40
1
RicG 11168.1 (pn^G br3.li) 1 91 .09
1
1
40 1 .06
2 1 1 82 .n •
1
80
1
.12
3 1 2 73 . 27 1 1 20 1 .18
4 64 .36 1 1 60 .24
1
4 55
t
.45
1
2 00 .30
r 10 i 9 10 .90 1 4
1
00 .60
1
1 1 .78
1
66
1
1
1 2 1 1 56 1 1 .32 1
1
3 1 2 . 34
1
1 98
1
1 4 3 12 1 2 .64 1
1
5 .90
i
3 30
i
1 10 .80 1 6
1
60
1
1
'P<^:iO^' Tvi r» 1 Q C3 o c; ( 1 .79
1
1
.60
1
1
1
2 1 1 58 1 1 .20 1
I
3 1 2 .37 ! 1 .80 1
1
4 1 3 .16 1 2 .40 1
1 5 1 3 .95 1 3 .00 1
1 10 .90 1 6
!
.00
1
1
1 1 .88 1 .03 .33
1
I. .01
1
2 1 1 .76 1 .06 i .66 1 .02
1
3
1
2 .64 1 .09 1 .99 1 .03
1
4 1 3 .52 1 .12 1 1 .22 1 .04
1
5 1 4 .40 1 .15 1 1 .65 1 .05
1
10
1
8 .80 1 .30 1 3 .30 1 .10
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TABLE III—Continued.
1
1 Dry 1
1
1 Carbo-
VV S I , Matter, i Protein, |hydrate.« Fats,
1 J U.S.
1
1
1
Lbs.
1
1
Lbs.
1
Lbs.
1
Bermuda grass hay 1 1
. 89 .05
i
.39 .01
2 1.78
. 19
1
.78 .02
3 2.6? .15
1
1.17 .03
4 3.56 .20
1
1.56 .04
0 4.45 .23
i
1.95 .05
J. u
.50
1
3.90
. 10
Kentucky blue grass hay. .
1
1
1
1
.79
1
1
.05
1
.37
1
1
.013
2 1.58 .10
1
• <4 .O.bS
2.27 .15
1
1.11
.05/
4 3.16 .20
1
1.4& .0.6
o . b 0 .25
j
1.85 .035
10
.50
1 3.70
1.
. 190
1
-
.28 .04
1 .13 .005
2 .56 .08
1
.26
.CIO
. 84 .12
1
.^9 .01')
4 1.12 .16
i
-52 .oj)
5 1 d')JL . f J .20
1
-65
1
. 02 )
1
1
1 0
. O J .40
1
1.--0
1
!
1
.0 3)
1
1
1
i
.16
1
.02
i
1
.rr.
1
. 002
2 .32 .04
I
.18 .004
3
. 4S .06 .21
4 .64 .08 .£6 .008
5 .80 .10
.45 .010
1
10 1.6J
1
.20 .90
1
.020
1
Peanut meal 1 1
1
.89
1
.43 .23
.07
1
1
1.78 .86 .46 .14
2.67 1.29
.69 .21
4
1
3.56 1.72 .92
.28
5 4.45 2.15 1.15
.35
1
10
1
1
8.90 4.30 2.30
.70
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A FEW SAMPLE RATIONS WHICH MAY BE COM-
POUNDED OP OUR AVAILABLE STOCK POODS.
Information previously afforded in this
bulletin is sufficient
to enable the feeder to select for
himself the different avauabie
stock foods, and to arrange and balance
them for his various
1166ds
To further assist him, however, we have
given 'oelow a num-
ber of sample rations made up of materials given
m Tab.es i\os. Z
^"""^iJ' should be stated that in all of the
rations mentioned,
except when otherwise stated, the amount and
proportion ot the
different materials are for the daily
requirements of animais
per one thousand pounds live weight. In the
case of smg.e ani-
mals weighing more or less than 1,000 pounds,
the amount of
the food should be changed in proportion
to their weight, ihis
correction may be approximated by adopting tne
simple '•ru.e
of three," although productivity, rather
than difference m
weight, has to be considered.
Again, animals at work should have their day's ration
divided
mto three parts and given morning, noon and
night, with the
gr(^ater bulk of the hay, or other roughage, along
with the night
feed In the case of young or idle animals, this
division is not
so necessary, as they are generally allowed
free access to food
of some kind.
, . . t i,
Wlien work animals have ''off " or idle days, their food
should
be reduced in quantity.
, o .
Animals doing light or medium work should have their food
roo-ulated, both as to amount and ''balance," according to
their
DvC^ds, as can be seen by referring to the "standards"
on Table
No. 1.
^ f
mien cattle are at pasture, only the concentrated part ot
iheir rations may be considered, as the former will
take the
place of the roughage mentioned in the sample rations.
When hogs (swine) have the run of a suitable pasture, the
amount of their concentrated food may be reduced.
In order to ascertain the cost of any of the sample
rations,
it is only necessary to make a simple calculation based upon
the
current prices of the materials used.
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RATIONS FOR HORSES OR MULES PER 1,000 POUNDS
LIVE WEIGHT DOING HARD WORK.
Food Materials
—
Total
(1) Pounds. Pounds.
Oats (grain) 13
Peavine hay 15
(2)
Cotton seed meal 3
Corn meal, or corn and cob meal 11
Corn Fodder.. 13 27
(3)
Co^ peas (grain) 4
Oats (grain) 15
Corn fodder 10 29
(4)
Oats (grain) 15
Mixed grass and clover hay 15 30
(5)
Corn (grain) 8
Oats (grain) 7
Pea vine hay 15 * 30
(6)
Cotton seed meal 2
Corn and cob meal 8
Molasses (blackstrap) 11
Pea vine hay 15 35
(The above is something over the standard in amount, but
may be used for a 1,200-pound to a 1,300-pound hard-working
horse or mule.)
(7)
Molasses 15
Alfalfa hay ig 31
(The above ration can best be used by absorbing as much
of the molasses as possible with the hay, chopped. Its nutritive
ratio is somewhat wider than the standard.)
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Total
Founds. Pounds.
6
Molasses
Cotton seed meal •
Corn and cob meal
^
Pea vine hay
'
2
Oats
3
Rice bran
o
Cotton seed meal
Molasses
1 2 29
Pea vine hay
The'^foUowing four rations are for a 1,200-pound horse
or
mule doing hard work
:
IV
Cotton seed meal
Rice meal (pure bran) ^
Corn
I
Crab grass hay
Corn ^
Rice meal (pure bran) ^
Q
Molasses °
Alfalfa hay
(12)
Corn ^
Rice meal (pure bran) ^
Pea vine hay
(13)
Cotton seed meal ^
Corn and cob meal 11
Cotton seed hulls 2
Pea vine, alfalfa, or lespedeza hay 15
30
(For all practical purposes, alfalfa, pea vine and good lespe-
deza hays may be used interchangeably as roughage.)
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EATIONS FOR MILCH COWS, PER 1,000 POUNDS LIVE
WEIGHT.
Total
(1) Pounds. Pounds.
Corn, or corn and cob, meal 4
Pea vine hay ~ 25 29
(2)
ice bran 6
weet potatoes 10
ea vine hay 20 36
(3)
Cotton seed meal 4
"'orn, or corn and cob, meal
. 3
orn stover 10
r^b grass hay 15 32
(4)
otton seed meal 2
'heat bran 4
orn, or corn and cob, meal 6
orn fodder 18 30
(5)
Cotton seed meal
, 2
Corn, or corn and cob, meal 8
Rice bran 4
Pea vine hay 15 29
Cotton seed meal 3
Corn and cob meal 3
Corn &tjver 6
Pea vine hay 8
Corn silage 40 60
(7)
Cotton Seed meal 3
Rice bran 8
Molasses 10
Mixed grass hay 14 35
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Total
Pounds. Pounds.
Cotton seed meal ^
Cotton seed hulls ^
Pea vine hay
11 29Corn stover
Cotton seed meal 2
Cotton seed hulls
Pea vine hay 20 37
RATIONS FOR FATTENING CATTLE, PER 1,000 POUNDS
LIVE WEIGHT.
Total
Pounds. Pounds.
Cotton seed meal 4 to 8
Cotton seed hulls • • • • 20 to 25 24 to 33
(2)
Cotton, seed meal ^
Molasses
Cotton seed hulls 22 38
Cotton Seed meal ^
Rice bran ^
Molasses
Mixed grass hay 1^
(A)
Cotton seed meal ^
Cotton seed hulls • 1^
Sorghum silage 25 44
Cotton seed ^
Rice polish
^
Alfalfa or pea vine hay ^
Grass (Johnson) hay 10 27
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(6) Pounds.
Cotton seed meal 5
Corn, or corn and cob, meal 10
Corn fodder 10
Sweet potatoes 25
(7)
Cotton seed meal 5
Corn, or corn and cob, meal 8
Cotton seed hulls 25
Total
Pounds.
51)
38
RATIONS FOR FATTENING HOGS (SWINE), PER 1,000
POUNDS LIVE WEIGHT.
Total
(1) • Pounds. Pounds.
Cow peas 9
Corn meal 10
Sweet potatoes ^0 49
(2)
Cow peas . . 8
Wheat middlings 12
Corn 21 11
(3)
Corn 20
Wheat middlings 40 60
(4)
Rice meal (pure bran) , 12
Corn 22
Skimmed milk (gravity)
. 37 71
Molasses may be fed to hogs, using it as a partial substitute
for corn, or other carbonaceous concentrate.*
The sample rations given for the different varieties of animals,
besides those used in Louisiana, have been arranged from bulle-
tins of the North Carolina and Florida Stations.
*For information as to the raising- of special food crops for hogs, see
other bulletins of this Station.
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LOW-GEAT)E SUaAR CANE MOLASSES—BLACKSTRAP.
There is, perhaps, no stock-feeding material mat has aroused
so much general interest amongst stock owners and feeders in
this country as Louisiana low-grade m^olassesr Hitherto this
residue of the sugar-making process seems to have been looked
upon as too laxative in its effects for general use, when given in
any considerable quantity, and has been usually limited to occa-
sional administration in small quantities to animals for market
or for exhibition purposes, and, in some parts of the world, to
relieve torpidity of the bowels in cattle.
It seems to have been the tendency of writers o-n molasses, as
a food for horses, especially, to commend great caution in the
use of this material on account of
'
'
looseness
'
'
of the bowels, as
well as a diiiretic effect induced by the potassium salts which
molasses contains. Ware, in his most excellent work on ''Mo-
lasses Feeding," states: ''Among the numerous precautionary
measures to be taken in feeding molasses, mention must be made
of avoiding the exceptional molasses which contains saline ele-
ments.' The late Col. Joshua A. Nunn, Deputy Director General
of the British Army Veterinary Department, quotes a Lieut.
Bausil. of the French Army, as saying that "great care has
to be taken, as the salts of potash contained in molasses act as
purgatives and diuretics." And such seems to have been the
general impression, and doubtless the experience, of a great
many stock owners who periodically made use of molasses to
their animals. Hence, apart from its use as a laxative for cattle,
its administration was limited almost solely to that of a condi-
ment to induce horses to consume larger quantities of other food
materials, or, in case of convalescence from some debilitating
illness, as a tonic, pleasant to the taste and easy of digestion and
assimilation.
To the ordinary purchaser and user of molasses, all varieties
may look alike, and discrimination never once thought of. But,
as to composition and physiological effect, there is a marked
difference between the product of the beet sugar factory and
that of the cane sugar factory. And, so far as our judgment
goes, it is here where the discrepancy has arisen, giving the
impression that molasses, as such, and without regard to its
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source, is purgative and diuretic in action, and hence requires
to be
'
' administered with extreme caution.
SUGAR CANE—THE SOURCE OP OUR "BLACKSTRAP" MO-
LASSES.—Elxperinient Station, Audubon Park, New Orleans, La.
As illustrating the difference in chemical composition of the
two varieties (cane and beet), we quote the following from a
communication by Lr. Chas. A. Browne, Jr., late chemist of our
Sugar Experiment Station, and who has had extensive experience
in some cf the best laboratories of both the United States and
Germany
:
Cane Molasses Beet
(Blackstrap ) . Molasses.
23.70
46.70
0.60
13.20
15.80
Water • 20.93
Cane sugar 30.7o
Reducing sugars 29.67
Ash (salts) 8-85
Organic (non-sugar) . • 9.82
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Dr. Browne adds : The cane molasses, as compared with the
beet, contains 25 per cent more of sugars. Another noteworthy
fact is the excess of ash ingredients in the beet molasses. This
is due to the presence of a large amount of potash salts, which
exert a strong purgative action upon the animal. '
'
It would seem that the somewhat general impression that
molasses, from any source, is unduly laxative must have been
based upon the effect produced by the by-product from the beet
factory, and not sugar cane molasses, as there is abundant evi-
dence in our own State of the harmless effect of blackstrap, so
far as a purgative action is concerned. A very striking corrobo-
ration of this fact was given a few years ago on some extensive
sugar estates in Fiji, where a large number of valuable work-
horses were fed, along with some grain, as high as 30 pounds per
head per day without any untoward effects. Aft^;r a time, how-
ever, this large quantity was reduced to 15 pounds, not by reason
of any ill effect beyond a slight tendency to fatten, but because
it was considered too risky an experiment with so much valuable
stock. Contrary to expectation, the molasses diet produced con-
stipation, instead of being laxative, and a few pounds of bran
had to be given daily to keep the bowels in order. The ration,
containing the 15 pounds of molasses, had been in use, at the
time the matter was reported, for nearly two years, with excel-
lent results. It was fed daily to over 400 head of horses, aver-
aging about 1,270 pounds.
The chief value of molasses as a food is its economic source of
carbohydrates (sugar), some idea of which may be had from the
following
:
Diffusion Mill
Molasses. ^Molasses.
Carbohydrates (sugars) 67.07 65.90
From the above it may be seen how rich this hitherto-consid-
ered waste material is in the carbohydrate nutrient, and when
it is known that these sugars are almost, if not completely digesti-
ble, its enhanced value may still further be appreciated.
The custom of feeding molasses to the work stock on our large
sugar estates has been adopted, in anything like systematic man-
ner, only within the past few years. Previously, and when the
price was extremely low, quantities of the material were run into
Louisiana Bulletin No. 115. 59
large iron troughs, and the mules allowed free access to it ; and,
to some extent, this rather prodigal method still prevails. The
true value of blackstrap as a foodstuff has become more apparent
of late years, however, and as the question of feeding econom-
ically has become one of considerable moment to our planters,
it is being used more as an ingredient of the '^balanced ration,"
and, as a rule, mixed with other concentrates.
Being desirous of collecting data for the purpose of collation
with reference to the feeding of low-grade molasses on our sugar
estates, the writer sent to a number of the larger planters a blank
containing questions bearing upon the subject with the view of
obtaining information which might be valuable for future refer-
ence.
The following is a reproduction of the question blank
:
''(1) Do you feed blackstrap" to your workhorses or mules?
(2) To what number of mules do you feed molasses
'
(3) Do you feed the molasses as an ingredient of a mixed
ration, or by itself, and in what way ?
(4) What quantity, by weight, do you feed at one time, and
how much, approximately, does each animal consume
per day? *
(5) What other concentrates (grains, meals, bran, etc.) do
you feed with the molasses, and what varieties of hay,
or other roughage?
(6) How many times per day do you feed your mules during
the working season?
(7) What is the total amount in weight of the food given each
animal per day, viz., concentrates ? Roughage ?
."8) Have you made any change in your system of feeding in
the past five years, and if so, please state what the
change has been?
(9) What is your observation as to the economy of feeding
molasses ?
(10) Since feeding molasses, and adopting a system more in
keeping with the natural requirements of the animal,
_
viz., a ''balanced ration," what is your observation with
regard to the health of your animals (dietetic ailments) :
their capacity for work, general condition, etc. ?
SUPPLEMENTARY REMARKS."
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OATS AND VETCH.—Experiment Station, Baton Rouge, La.
In summarizing, we may state that the replies represented
what was being done in the matter of feeding blackstrap molasses
on forty-seven estates in the sugar belt of the State. Some plant-
ers thought that molasses had ^'no nutritive value, but that it
merely enticed, the animals to consume more of other materials
with which it might be mixed, by rendering them more palata-
ble.
'
' Still others thought that it was not of sufficient ' ' solidity '
'
upon which to expect the animals to perform hard work, and
should, therefore, under such conditions, be replaced to some
extent by a more solid and bulky food. Some fed molasses as an
ingredient of a mixed ration
;
others, by itself, ad libitum, in an
open receptacle ; while still others adopted both methods.
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Quite a few knew the exact amount each animal consumed
per day, as well as the other . ingredients of
the mixed ration,
and could, therefore, make a close computation as to
the cost of
feed, while a considerable number made guess work of it,
and
had no accurate conception of the amount utilized by
the stock.
Some fed molasses to all of the different varieties of
domestic
animals on their places except chickens.
The fewer number of planters fed their animals three times
per day ; the majority twice.
The 'consumption of molasses per head per day, on forty-
seven sugar estates, at the time the replies were sent in,
averaged
just about ten pounds, the range being from two to three
pounds
to a fraction over twenty-one pounds. The very great majority
conceded to a considerable saving in the cost of the feed
bills,
ranging from 10 per cent to 50 per cent or more; and all seemed
to refer to the marked diminution in the number of cases of
dietic ailments, such as colic, etc., and the health, and, therefore,
the capacity of the animals for work, being very much improved;
all of which should certainly be taken into consideration when
estimating results from the standpoint of economy.
There can be no reasonable doubt, we think, th^t the salutary
results obtained from the feeding of molasses, exhibited in the
improved condition of the animals and their freedom from indi-
gestion, colic, etc., likewise the great reduction in the number of
fatalities, is due to its almost perfect digestibility, and having to
depend but little, if at all, on preparation before reaching the
true digestive organs—the stomach and intestines.
As to the quantity of molasses fed to the animal, that should
depend, of course, upon the carbohydrate^ constituents of the
other materials, in order to have the digestible nutrients approxi-
mately balanced.
Being the cheapest source from which to obtain digestible
carbohydrates, however, and being in such readily digestible
form, it would seem economy to 'supply the sugar constituents of
the food chiefly through molasses. But there is not any economy
in giving an over-supply simply because it is cheap and the ani-
mal will eat it. Wolff, the great German, to whom we are so
much indebted for information on animal nutrition, states that
the addition of starch or sugar (they have the same chemical
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composition) to a diet of hay or straw, if it exceeds 10 per cent
of the dry fodder, decreases its digestibility, particularly of the
albuminoids (protein). Hence we are shown the necessity for
foods being properly balanced in their digestible nutrients to
prevent the depressing effect of a large amount of carbohydrates
on the digestion of protein—the nitrogenous element of the food.
Yvith the evidence before us, gathered from the experiences
of a number of sugar planters who have now usei molasses for
several years, we cannot but claim for it a very high feeding
value. But, by itself, it is not, cf course, a perfect food, as it
contains only one, we may say, of the important elements of
nutrition. It is a valuable food for at least three good reasons:
(1) It is the cheapest source we have, at present, at least, of the
carbohydrate-nutrient, viz., sugar; (2) it is extremely rich in
carbohydrates, containing in the case of mill. (bUckstrap) mo-
lasses about 65 per cent; (3) the complete digestibility (about
100 per cent) of its contained carbohydrates.
And we are of the opinion that the marked success which
has attended its adoption is almost entirely due to the readiness
with which it can be absorbed into the circulation of the animal.
On two or three of the plantations the mules were given green
cane tops as roughage. With regard to this, we will quote the
ration (including green cane tops) so successfully fed on the Fiji
sugar estates, previously referred to, and allow the feeder to use
his own judgment in the matter
:
Pounds.
''Molasses 15
Wheat bran .............................. 3
Corn 4
Cane tops—as much as the animals could eat. The molasses
was mixed with the bran and chopped cane tops. '
'
This per diem ration, as before stated, was fed to horses
averaging 1,270 pounds in weight. The following is its composi-
tion per day and per 1,000 pounds live weight:
Digestible Carbohydrates
Digestible Protein (including fat)
lbs. lbs.
1:13 13.31
Nutritive ratio^ 1-118
63
The above ratio is mnch wider than the standard
usually
oiven for this class of animal, but, so far as the
Fijian experience
goes, the horses receiving this ration improved,
both m health
and in working condition.
.
Molasses being such a highly carbonaceous concentrated
tood,
a roughage to feed with and balance it should be
more or less
hichlv nitrogenous. The majority of our sugar planters h^ve
two verv valuable roughages of the latter class,
viz., pea vine
hay and alfalfa hav, both of them being what is termed
comple-
mentary to the molasses, on account of their nitrogenous
char-
acter. ^Our chief object in calling attention to this fact here
is
to suggest the importance of care in the production of
these two
crops! so as to secure them in the best possible condition to
be
used as a feeding material, as either of them, when damaged, not
only loses in nutritive value, but becomes dangerous lo the
health
of the stock. And besides, when not harvested at the proper time,
is not nearly so nutritious, and, consequently, much reduced in
value as a foodstuff.
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